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ihoircsductiok 


InSwclmm ot th® csoion may ©cour from a variety 
of mmhwaismB* Autooiobilea^ giuia# and Imives are 
coemioii etioJLogio ag«»t»* ' Xajmriea ao produced usually 
occur in a uomal colon filled with faeces* .Such 
injuries are ordinarily lethal unless properly treated. 

The proper treatment of a traumatical ly injured colon 
has been the subject of OGwisiderable controversy* The 
tradi'tiooal apinrothi of eacteriorisation of the injured 
jM^paent of colc»i continues to be advocated by many 
surgeons* liutre as others advocate primary closure of 
the injury in selected camas* Vfhatever method is utilized 
it should be rmnienbered that death f rem the colon injury 
per se can almost altaiys be avoided if the injury is 
treated in timely and prqper fa^ihida* ^ 


.. 4’. 


In additioa to external trarma* the colon may 


be injured during various diasaaostlc and therapeutke 




dilatation and curettage in females have all b<^, 


W: 


reported* Although certain' authors have argutd for an^ 


■■ ■ ■ , Sill* - sf 'vi ' ,, 

individualised ^proadh to each of ^,the^; types' 'of: 




4'5'i 




injury* others believe * standards, .japp^oachj.idwsi^ 


used for . all* 


“is* 


.}} : 


■ ^ .a ; : 

f r.. :';t ^ , 
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wmm&m of tlw ooioa sosujltimg frm pmmtxmting 
trmmm mxm lammmXj OKkoouotorod at lio^i^itals ttoous^iKAit 
tlMi ocwjuntxy* Prior to iiorM war II thia typa of injiiry 
wmo asaociatod with algnlfloant ssortallty and iiiortoidity, 
Siaco tiien In^rtant worJc ha« baaa done ia this area and 
characteristics of anastc»i»tic haaiiag hare heen finaly ■ 
estahllsJied^, Today these womds should be viewed as a 
serious events but on® that caaa be easily and safely 
laanaged provided sound surgical principles are adlsred to 
and the surgeon is aware of the preferred therapy for the 
specif io injury , pattern present* 

The epidemiologic characteristics of colcA 
injury patient® confirm to other groups of trauma victime, 
since most are young males injwod in or near their place 
o£^ residence* 2n urban onviorms«nt the laajority result 
either frc«a gunshot or stab wound* Blunt trauma ^iacsluding' 
motor vehicle, adheletic or iatrogenic accidahts, ocwur ’ ■/ 
leis ' frecsuently* However*, in rural ctwwu’ftf fr.'w ratio 
betii*eu’'touiit''s^ penetrating trauma is' I'ikelV “to bO' 


: ^ ^ The ' coiohie Injury can' either be ' solitary 

or multiple, Most 'solitary' colon injuries result frtaa 

a stab wound and -Idisy 'tend to be randomly distribututed 

■ ^ ' ''f: ' 

throughout ,tha cqI^,’-;', The gunshot' wund® ''cT;:monly 

injuries to^ffiultlpl'^''’'site ■ wlthln_ . 
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th» oolon imil «« dammgm to other organs within 
perltonaai oavlt^. His^ vaiooitST neapons cause m&maXvm 
<3iAstruetioa of internal organs and surrounding tissues* 
low velocity bullets cause less damage on entering the 
body* They often lodge in the tissues and thus there 
may not be an exit wound* Bcaabs e:}qplosions may have 
a devastating effect on the abdominal wall and intra- 
abdominal organs* 

TlMi colon is cowaonly injured penetrating 
abdcaainal trauma* In most conteH^rary series* the 
infectloas morbidity rate ranges from 25 to 35 i»erceat 
and the laortality .rate range frc»a 3 to 5 percent* Moet 
of the inf ectl<;;^s im^rbidity following abdomiiial injury 
occurs as a conseqissncie €Kf delayed di.agQosis or inadiN|iiate 
them^ for injuries* ' ' 

colon is at particular risit of infection* 
because of ^e .bacterial cxaatent of the <w?loBii m relatively 
mi'Oi!^, leahagt"*** faeces in the peritoneal, ceriigf may , 
re.aalt^;'iMl‘i^'*. innoculiwi of pathogeaio bacteria*. 

^ ' ■■SHI';,., 

braabdoiai of the oolonio aatareiina. is inoica 
Obam^ ^ tbsii' *feat mm with other hollow viacus injuries* 
Hawley and associates hare shown experimentally that ^ 
there is a gmat&t ctoncentrat^fm of collagenase, in' the 
colon than alsewhere. in the’- 'bowel *;-sfC^nin and co-worJeers 
dwBonstrated a greats* increase'. la coUagenolytic activli^y 
in the fi^looic wall after' injuries 'thaoi after colonic 
^mstomosis*. F^dlXiaasa and p^ciilamine m 
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produced lo varli^ie ooncentxatloras by tbe oolonic 
toecteri* wad co;»ld contribute to the wedJceaing of 
Qxose-Xizdcliig of oollagen, idiich Is neceasery for the 
healing of anastomoses# 


It is gsnerally agreed that early recogni- 
ti<» of mlm, injuries is crucial in diminishing inf eo» 
tlous morbidity and mortality. A' recent report has 
shonn no mortality and an eleyeik (ll^i) percent infect- 
ion rate in oolc^ wounds diagnosed and treated within 
2 hours of injuries* in additicm to early recognition 
and treatm^t* the early administration of proi^ylactic 
antibiotics is beneficiai in minimisiiig infectlQ^ 
morblditqr ' and mortallly, 

, ^ Patients with pejpf orating w&vmAa of , tho; 
present a ii^ecdaj- cAallsaagil^^^tb the olmical JudfMsent 
of the surgeon* ihccessiire morbidity is caused by 
disr^q^itioii of the suture line in the intestine, 

w; repeat 

^untoward consequences ^ tKmmm 
% can 'be reduced we^eul^^ assessmei#' 
md thereby for ea^ ^patient* ; . ' . 

^gai^'‘toing military ^Oonfliots , 
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wMftytlltar# Dturiag iigrld war II tJia rowtlaa uaa of 
oxtoriorisation draatioalXj roducod tho nortality oC 
colonio wounds* oontdousHi usa of ostariorisatXoo ^ 

and tho isi^ovaiaont in Method of tria^ and traoMporta^ 
tioo# surgical intarrootion and ttideaproad use of 
aatihiotics further reduced the niortallty of ooXoa 
womds to 15% during Korean war and to 12% during the 
Veitaam conflict# 


Ihou^ Ims suggested prtamry repair of 
injuries to the oolon as early as 1945, widespread use 
of colostoiay was prevaiiiiig laethod in most oiyilian' 
centres# Primary closure was not advocated on a large 
scale until ISTOt idwm Be ell and associates reported 
a series of primary repairs of the colon with results 
con^arahle to colostorayf, .The teachnlgue had the 

' ' I , 

adiraiitage of ©Iwiatliag secondary and tertiary procedaree* 
Most reisently treataewat of the injured colon by 
exteriorised^ ,priaitery ^ :iift^rio.r I 

of * tolostosy * ss^'the' only atoa^tid»W'''ae^ of 

of eolonio . 


hwe all' been advocated;, ^ as , til 

■ ,f 5f*. ' 

mt to managing wounds .of toe 







with m Xmv^tue hospital stay and othor risks at tha tima 


l%ds tattaiiotia is Mtilisad orisiainlly for 
rijj^t colon iii|wi#* aaA . f oi * ralatlvaly claaa wmiads 'of^ 

tha eol .0.4' ' ' ^ ' " *'’ 
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ooloa f mctlons . a« , this tMtohni^® hii» 

f»rv«iit ac!NrocatFO» twt it is not mcamimSmd with any 
anthuaiasiR* 

mmcnm. mm.mm^ovmzs. $ 

Extanslira lesions M 'the rig^t colon and 
occasional injuries of the left colon laay hm managed 
by resection and anastcaaosia*' 

In a Biill'tary setting, heary reliance on 
•Proximal colostoray ^ exteriorisation is appropriate, 
but in recent years it has been recognised that CiiriliiBi 
trauma to the colon may be managed in more selective 
manner,' idiich ' inclisSes primary suture* 

'""Vill recently the manas^nsent «f €a»lon injuries 
was either exteriorisaticm of injured colcm ' oT' repair > 
m colohie injury plus prlxlmal colostoegr, it 'waT 
repeatedly c^serred that a tear in small iastentine ' ' " : 
idien sutured healed 'uidely primarily bat if the tear in 
thS' '#bion ' was ' ' eloiNid primarily' ' without proximal 

’the. ^tear did not^ heal proparly and ineidencN* 
'•of ''teahaft’ through the sutured tear, was very hi0i, 

'-SiWi reasons were thought to be as follows t 
:;1* 'fWdr.'ihlood' supply cf cxjlcsa as '■■coopered to small 
instestlne. '■ ' , V; ' ■■,; 

a. Heavy bacterial ■ content m ;colon' caused lot ■ 

. of gas fojjmatlon, resulting 'in iea3(Eage''’'throu^ 
sutured' tear* * 


i s $ 



Colon Is a closad loop# ilaocaacal Talva at 

tha proximal end4anaX canal with its doiabla sj^iinctars 

at the distal end acting as air tl0it valves not allowing 

even gas to pass out of fx»lon ^-izivoluntarilif* Thus after 

closure of colonic tear when th:ere is gas formation in** 

side col^, due to heavy bacterial content^ this gas 

does not escape outside colon and it escapes through 

sutured tear causing a leak# The proximal colostosfy wae 

used as it aOted as safe^ valve allowing gas to eiwsji^pe# 

« 

thus allowing healing of tear to ooeur# 


But recently due to many advances in managsswftnt 
primary r^qpair of colcwile tears is being undertaken witli- 
out proximal cx>lostoiay of exteriorisation successfully# 
The recent introdhiotion of combination of aatlblotio»» 
iu^picillin for Orsan positive bacterla#^ oeotamyoin for 
Oram negative bacl»ria and Metarmidasole for anaerobic' 
bacteria#: roduoes.baoterial 'flora of coXm effectively, 
Althoufifti ijlven''patea%^ally tlMse antibiotics reach the;--, 
coloh through ^^^enterogwxms ieoretim in intestinal juices 
e^>taril4se the' The^^e^ape of ^ gas is facilitated 


ijwoEig^tant' or still '-Ijetter hy 
to the • ^ rectum throu^j^i, .iuial'' canal '''an< 
lareS' «»d- leaving ^‘it'there^ for'©^ i 
into colcnSi or rectum can cmm 
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through tho tubo aud doas not di stand tha colon* If 
tha tear is in dasconding or signoid colon# a further 
safety step is taken lay passing a long Ryle's tube froai 
anal canal past, the sutured colonie tear into descending 
or sigmoid colon and irrigating the colon with injection 
Kanamycin and Metronidasole twice daily* l?his not 
only further# reduces bacterial content of the colon but 
also allows any gas formed to escape through the tube* 

The tube is left for one week in the colon*' 

!I^is management is being used at present 'to ' 
tackle all injuries to colon*' 


# lif ifr # # # ilf # 


OT 


RWIEW 


LITERATURE 


Historically th® mandate that colostomy is the 
only proper treatment for colonic injuries may be traced 
to a 1943 united states array communication. This study 
was reinforced by studies generated near the end of 
world war II, Most important of these studies was by 
Oqilvie 1944 , who reported from England in a review of . ■ 
the esiperiences of Sturgeons in the Western desert 
during the Horth African compaign. Mandatory colostoc^ 
was considered to be the only treatment for the colonic ' 
injuries. This racasamendation included bruises of the 
coion^ possible injuries to the posterior portions of 
the colon i,e, the retroperitoneiil areas. 

The United states army also moved to solidify 
the place of colostomy as the only proper' means to treat 
a colonic injury, Ma Son JM in 1945 reviewed methods • 
by idilch colonic injuries could be exteriorised. He 
dismissed the question of how to treat colon injuries 
by stating that " colon wounds among battle /casualties, 

♦ The stateri»nt is usually dismissed with the dictim, 
“ Exteriorise all colon waunds," 

This attitude remained through both the 
Korean & Veltnam conflicts,, No disserting voices were 
heard frcs# these two arenas. The previous techniques 
were followed with no further stiidies emerging from 
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during the Veitnam conflict, were not explored viith 
respect to thair impact on colonic injuries* Military 
surgeons continued to practice tlie .methods established 
25 years previously. Civilian trauaa experience finally 
celled into question the necessity of colostomy in the 
wcuagomcnt of all colonic injuries. During world War I# 
primary closure of the colon resulted in a 60 ittortality. 
During world war II the routine use of exteriorization 
drastically reduced the mortality of colonic wounds, ®he 
continued use of exteriorization and the iraprovmnents in 
niet’iods of triage and transporation, surgical intervention 
and widespread use of auatlhiotlcs ftixther reduced the 
mortality of colon wounds to 15%' during Korean war and 
to 12% during yeitaam conflict, 

; Woodhall & Osciiner in 1951 suggested primary 
repair or resection of perforating- colon injuries, 

Thompson & Others reported that .in the sttbsecuent decade 
stiff Iclent experience had been accumulated to suggest 
that certain colon injuries can be safely managed in such 
a manner thus avoiding colostomy. The high morbidity 
rate associated with colostomy closure as well as pwitient 
inconvenience, laake avoidance of colostomy • 

The problem then mas to iadentify those patients who 
might safely be managed by primary repair. Criteria of 
primary repair i^i<^ were agreed upon were i 

An interval of less than mix hours since injury* 
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2- A small clean ’Ncund nslth little sxirronnding tissue 
damage, 

3- ■ minimal fecal contamination, 

4- fewer than two associated injuries, 

5- Absence of shock and 

5- An otherwise stable patient. 

It was suggested that primary repair and resection 
should be restricted to the right colon or at least be 
applied to the left colon only under more s'trict 
conditions. 

It is not clear however that right colon 
injuries i»ehave more favourably than those of the left 
colon. The argument that right colon injuries behave 
more favourably than left colon injuries' has been based - 
theoretically on the known anatomic and physiological 
difference between, the right and left colon. The right 
colon functions physiologically to absorb and dehydrate 
the small intestinal effluent while the 'left colon ie 
primarily for storage. • !ttius the right colon contents 
are liquid and the left colon'-contents are more solid. 
The wall of the rl^t colon is thinner than .that of left 
and liamen larger. There appears to be a higher 
concentration of bacteria in the left colon than in the 
right colon* 

Hunt et al in 197Q postulated timt healing 


of anaatewessis is related' 'to collagen content and 
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dernionstrated Incraased collagenas® activity in the 
left colon as compared to the right which may lead 
to a collagen deficit ^at the anastosiotic site* i’ha 
fate of exteriorised anastomoses however does not 
appear to be influenced by colonic location (iClrkpatric 
il? 1977), inch evidence may be misleading because a 
larger ntr.iber of anastomotic dehiscences can be 
identified that do not become clinicclly detectable 
sequelae of anastomotic disruption* The morbidity 
and mortality rates of elective colon resection on 
prepared bowel are sixtiilar in the right and left colon# 

bchrock et al 1972 found no siginif leant 
difference in anastomotic leakage with ileocolic# colo- 
colic and left colo-colic anastomoses under elective 
circianstances and this has been confirmed by others 
(Hedburg SS# 1963), Irvin JJ & Golighar C1973) also ' ' 
found that proximal decompression didn*t diminish 
anastomotic complication®. Thus under elective conditions - 
there appears to be no significant advantage of proximal 
decompre s sion* 

During surgery for trauma on the unprepared 
colon# fecal contamination may be an important factor 
in anastomotic healing# The degree of fecal contamina- 
tion and its significance are difficult to assess however# 
because intraperitioneal hai^torrahge is oftein present 
and the. use of systemic antibiotics and lavage of the 
peritoneal cavity ’are often ea^loyed# 



Further more Motolo et al 1976 found in the 
experimental sriodels that anastomotic leakage was xiot 
influenced by the presence of even massive fecal 
contfiiiiination. 

■ Garrison et al 1979 found that ileostomy 
did not decrease the mortality rate of right colon 
injuries* Thus, tiie significance of fecal contaraina- 
tion is not clear* h higher rate of anastomotic 
coraplications has been found in emergency left colon 
resections ( schrock TR et al 1962 ) but other have 
found the morbidity and mortality rates of right and 
left colon emergency resections to be similar* 

Bartzlal et al 1974 found the morbidity and 
mortality rates of right and, left colon resection for 
penetrating in juries to be sijiilar with similar operate- 
ive managMaent* 

Multherin Sf , §awyears (1975) reported that 
primary repair of left colon dn jury was associated with 
fewer anastomotic leaks than 'right 'Colon injuries, : ' 
although primary repair was used irore liberally in the ■ 
right colon* 

Primary closure was not advocated on large 
scale until 1970 when Beall & associates reported a 
series of primary repairs of the colon with results 
comparable to colostomy. This technique had the 
advantages of obviating secondary and tertiary procedures 


in contaraait: schrock & Gtiri8t«sna«n in 1972 
reviewed their experioncee with primary closure with 
exterioriaatioh o£ sutured perforation at San Franscisco 
General rlospital, only 4 of 19 exterioriaed suture lines 
healed and 15 (79%) required conversion to loop colostomy* : 
Eleven required colostomy because of leakage and 4 required 
cjioctjmy because the exteriorized loop obstructed the 
Colon, These untoward consequences of trauraa can be 
.reduced by careful assessment and individualised tharapy 
for each patient, 

Several clinical features were found to toe 
correlated with poor results after treatment of trauma to 
the colon. These included th® age' of patient* the type of 
wounding agent* haematoma . adj acent to perforation and 
undue delay from the 'time of injury to; that of operation, - 
Also associated injuries* shock and fecal ■' contaiTiination 
reflected over-all trauma as well as local condition® to ; 
tlie colon and had a correlation 'wi.th morbidity and mortality# 

Garf inkle 

of 94 civilian colonic injuries* modes of treatment war® 
variable ranging from double-barreled colostaay to primary 
-repair with or without •xteriorlaatloa* The dates from 
the series do not support the dogmatic approach of" cplostonQr 
only* as the only acceptable method of management of colonic 
injuries* Primary repair with or without exterlorlsation 
in seloctsd cases reduce# morbidity* length of hospitali- 
sation and:- the necessity of secondary operatlcwis* 
lit the^s®, ;|linty f owT; patient# sti*died during 





those patients having colostomies there was a further, 
con^licatiois rate of 22% associated with closure of 
colostomy including colocutaneous fistula, bowel 
obstruction, wound infection and colonic bleeding. 

Mortality associated with the management was 1354 out 
of these45S oceured in primary closure group and 21% 
in the colostomy group, 

John R, Kirk Patrick in 1977 studied injiiries 
of the colon and indicated that the surgeon should remember 
that primary closure is a safe and reliable method of 
management when careful patients selection is «nploy#d 
and the closure with exteriorization of the injured 
colon is a valuable adjunct tliat will significantly 
decrease the colostcm^ rate. However Injuries of the 
sigmoid colon continues to require proximal coloatcmca', 
closure of the Intestinal injury and wide pelvic 
drainage. Meticulous attention to the associated 
organ injuries is essential and the surgeon must be 


largely determines the survival, 


' e.t...aX . in Mt$ reviewed Missile tract 

infections ^and indicated that these septic compll<smtim» 

inal 





inf actloa« #eea in relation to penetrating tramne# 

If the infections are cause of s<»e of the eomplicatioaa 
seen then colostomy fomatioas could not be expected to 
prevent ' them. 


carried out « 


prospective rendemiised non-bliad study with 268 patifaets 
Consideratioas of primary closure demanded that pre»» 
operative shock was never prof ound, blood loss was less 
than 20Si of the estimated norroal volune, no more than 
two iatra abdominal organ system# were in jured, fecal 
coataminatl«m was minimal* surgery ms begtm within 
8 hours of injury and the woxinds of the colon were 
technically amenable to cloaure. Comparison of theme- 
patients meeting these criteria atad having a primary 
closure and those treated by more traditional means 


showed no statistical difference 



on exteriorised repair in the management of colon injurieii 
also Ishoiei as primary repair and exteriorisation. of ' - 
the injured ooloitie leigpaent, la 66% patients the colonic 
wounds sutoessfully healed and the exteriorised loop 
returned into the p»eritoneal cavity within 14 dyas* 

34% cases faecal leakage developed at toe repair site 
and toe exteriorised loop were converted into colostomes 
without sepsis*, Timm was no mortality and a low 







iilf 
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Exterioriaad repair early dEt»p**baclt 1« 

safe and economical for most, patients with stage 
injuries and selected patients with stage 3 injuries* 

Sallatfaaaibi he et al in I98f published their 
report on aggresive Dofinativt managemeiit of penetrating 
colonic injuries and concluded that majority of the 
right colon" injuries can b® treated definatively i*e« 
by primaiTr repair# Exceptions are prolonged - time 
interval before operation and established peritonitis 
during lapkotoa^y# In selected- low risk patients with ■ 
left colon injuries^ priiuary repair is effective# 
Whenever colostomy is considered in right or leit colon 
injuries, exteriorized repadr should be preferred method, 
oolostony should be reserved for serious left colon 
ihluries requiring resection# 

P.#.„.P.tne.tri^s et el ....in 198S . reported about 

the raanagement of the colonic injuries by primary 
repair or colostony that primary repair can safely be 
perforrod more frequently than is generally’ accepted, 
the site of colon injuries, the presence of shock and 
presence of multiple associated intra-abdominal Injuries 
donot exclude primary repair# it was suggested that 
colostoagf should be reserved for those left and right 
colon injuries with gross peritoneal contamination, 
extensive colonic damage and large amount of hard 
faeces in the col«w#®helr retroipeetlve sftway cemg^arised 
fif IM ' casefs of petsstrating colonic injuries# in 9Z cases 
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th® Injury involvad left colon and in remaining 42 the 
right colon* Seath due to the colonic injury occured 
in 1,5% and the inddence of abdominal complications ■ was 
17*9%. Patients treated by primary repair of the colon 
had less colon related complications and a shorter 
hospital stay than the patients treated wiidi colostomy* 
Left and right colon injuries .treated by primary repair 
had similar complications rate and hospital stay* 

gtdqeway GA et al in 1989 found in their 
studies that coiostCHny was not. mandated by anatomic ■ 
location or nua^r of colonic injuries# circumference 
ofcolonic wall involved# presence of fikecal contamination# 
or involvement of blood supply. This study indicated 
that primary repair does not carry increased risk of 
septic c<»npllcatlons and saves the patient risk and" 
Increased stay of eoiostc«y closure* 


******** 




FATERI/'-X JETIIODS 


During on« year period from May’ 1930. to May 
1991 Fourteen patients were treated toy primary repair 
for penetrating colon injuries at Maharani toajoni Bai 
Medical Collage and Hospital* Jhansi (U.P.) India# 

All patients admitted with penetrating coloxiic 
injuries who were treated by 'primary repair’ were included 
in the study. There were 11 .men .and 3 v/ornen. Their ages 
ranged 17 to 55 years# .The mode of injuries were t 
Guiishot wounds (7)* ctab wounds (4)* blast injuries Cl) 
and iatrogenic wounds (2)#' ■ . 

The emergency, room treatment protocol: ; ^ 

consisted of resuscitation and aggressive restoration 
of volume deficit with balanced salt sol'ution and 
type-specific crossmatched blood in hypotensive patients# 
A combination of antibiotics- /ympicillin* Gentamstcln . : 
and Metronidazole were adrainistera ted Intravenously 
to all patients with penetrating abdominal trauma# 
Decision to perform laparotomy was made on clinical 
grounds in most of the patients and in few' cases of 
stab wounds with equivocal abdominal signs# peritoneal 
lavage was used# Skiagram abdomen ( erect view ) were 
taken. 
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C^ratioa was as sooa as possibl# and 

the raeaa time interval between arrival to emergency j;, 

rocan and operation was 4 hoiars. Two third of the patient* I',' 

were in the operation room within 3 hours off arrival* 

Intraopera tively, after control of 

. ill 

haemorrhage colon injuries were assessed for their 

■ 11 

location,, extent of damage and degree of faecal 

•Is 

contamination* The associated organ injuries were 
also properly assessed and treaded* In all the cases 
primary repair of colon perforation (s) in one layer 
after (tebrideraent of devitalised tissue was done* colon 
resection was' was performed whan the, injury \ms extensive 
and/or when the vaaeularity of the segment was comproaalaed* 

In all cases peritoneal lavage was done with metronida- 
zole and normal saline* In infected cases betadine was 
also added for peritoneal lavage* ■ In four cases an,al 
dilatation was done at the time of operation making 
the . anal- sphincter inccmipetenti ■. In five cases a flatus ' 
t'-Jb© was passed and stitched to peria.ial areas leaving 
it thsAse for one week, .in ffive cases a Ryle's tube frosi 
anal canal past the sutured colonic tear into descending/ 
si^aoid colon was used* 

f^et-operatively coaiblnatlott of antibiotics 
iys^ioillin# Oentamycdiv'^Cannam and Hetronidasole was 
used in all casesiwos continued for 5 to 7 days* 
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Faecal matter coming out of Eyle' s t\ibe C put through 
anus ) or flatus tube was cultxired for aerobic and 
anaerobic bacteria* Irrigation with Kannaifiycin and 
i'iatronidazole was done and difference in bacterial 
content noted* 








OBSERVATIONS 


PATIENTS I 

There were total 14 patienta of penetrating 
Qolonic injuries out of which 11 were men and 3 were 
wcanen with ages ranging from 17 to 55 years (Table I) * 

TABLE » I 

Showing Age and sex distribution of penetrating 
colonic injuries* 


MOe 

Age 

Number of patients 

Percentage of 

(Years) 



total patients 



Male 

Female 

Male 

Female 

1* ; 

IS to 20 


■ ■ 

42.85 


2 * 

21 to 40 

5 

• 2 ; 

35,71 

14*28 

3* 

41 to 60 

• ' 

1 

' m 

7*14 


This table shows that the roaximum percentage 
of patients were males and among the males also maximum 
number of patients were from 15 to 20 years in age 
(42«35/i)* Next male age group of patients was 21 to 
40 years (35*71%) l.e* the age groups vtilnerabie to 
criminal activities* 

Among the females maximum nuodxar of patients 
were in the age grotg? 21 to 40 years (14*28%,*. of total 
patients and 66 % of female patients). 

Thsre was no patient of paediatric age 
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WSAPOM CAUSING PaN5TRf\TIMG lUJVlRY s 

Table 2 ahowa frequency of wea'pon used idiicli 
caused penetrating colonic injury* 

TA3LS «.2 

showing weapon used causing penetrating colonic injuryi 


Mechanism 

Nur.iber. of cases 

Percentage 

Gun shot 'wound 

7 ' 

50.00% 

Stab wound- 

4 

28*57% 

Blast wound 

1 

7.14% 

Iatrogenic wound 
(dtiring mtp) 

2 

14,23% 


The table shows that maximum niunber of patients 
sustained colonic injuries with Gun-shot (50*00%), Hext 
commonly used weapon was a sharp weapon causing stab 
wound (29*57%), In the series, two patients (14,28%) 
suffered iatrogenic injuries of the colon during 
dilatation and curettage ( 0 & c ) for Medical 
termlaatiott of Pregnancy (M*T,P,). one patient (7,14%) 
suffered with blast injury* 

Patients reached Medical college hospital 
txxm 45 minutes to two days after Injtiry, 
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caectim 


Ascending colon 
Transvers® colon 
Descending colon 
Digpoid colon 
I'lnltlpl® segments 


14.28 

14*28 

14*28 

28*S7 

14.28 

14.28 


Out of 14 patients, site of injury was caecum 
In two C14.28?i)# Ascending colon in two Cl4.28%).Triua«irers« 
colon in two , {14«2S%). Descending colon in four (28.57?.) 
and slgiiKjid colon in 2 (14.2854). In two patients (14.28X) 
multiple segments of colon were involved. Distribution 
of Injury to right and left colon was equal* 


seven patients (S0.00?4) were admitted^ in 
state of shock (B P systolic 22 ««« Hg ) 

PITS OF CULOMIC INJURY l 

Table 3 shows site of -colonic Injury, 
msLE - 3 

whowing distribution of penetrating injuries of the colon 


No* 'Of Patients Percentage 


.gPINXCAD CONDITION ON ADMISSION i 
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ASSOCIATED IMJimiES | 

Tabid 4 and 5 shows associated injuries in 
Elsvan patients i*e# associated non-colonic intra- 
abdominal injuries* 

TABLE - 4 

Showing associated injuries in patients with 
penetrating colonic injuries* 


ORQM^ 

No* OF PATIENTS 

Stomach 

Two 

Small Intestine 

Seven 

Mesentery 

one. 

Liver 

OH# , 

Spleen 

■ "OH# ■ . .. 

Kidney 

OH# 

Uterus 

Tm ■' : 


Out of total 14 patients of penetrating colonic 
injuries eleven (7@.57i^) had associatueid non-colonic v; : 
Intra-abdcsidnal injury* In these eleven patients small 
intestine was ccawionly involved* 

Various injury combinations of colon and non- 
colonic intra<»abd<»iainal organs are shown in tables * 




Colon alon« 

2« Colon >1 organ 


a* .Small Intestine 5 
b. Uterus '2 


3* Colon t 2 Organ 


a# JoJwauBi+stoRiach 1 

b* Spleen +Left 1 
Kidney 

c.stomacbtliiver "''I 
d«Xleuia ^Meiwntary 1 


21.42 


50.00 


28.57 


out of 14 patients seven patients- (50*00%) . 

had associated injury of one organ only* foxir patients 
(28.57%) had associated injury of two organs. In single 
organ associated injuries in 5 cases it was 
in 


showing distribution of various injury 
is in 14 patients. 


Pattern of Injury 


Hunber o-f 
patients 










\ 4W i 


3* PswoilGBnoiias 

4, • Klebaeilla 

5* Clostridium waichii. 

6, 'Clostridium tetui. 

Their eoaceatration was considerably reduced 
after irrigation of colon through flatus tube with ^ 
Hetronidassole^-KanayDaycln, 

Plain skiagram abdomen. (erect view) showed 
gas under diaphragm in cases where skiagram was taken. 
In some cases due to- urgency of operation and non* 
availabilliqr df X-ray facility at night skiagram .could 
not be taken* 

MORTALITY t 

There were 'two deaths (14, 28“/i), both of them 
died due to severe ' associated Injiiries,' Colon related 
death occured in none - of the patients, ' One patients idio 
died had splenic rupture and mutilated ' left kidney, : 

He came with shock, there was diminished air entary at 
both bases, splmmctmss^ with left laephrectCHay was doiwi 
along with resectioii and end-to-end anastcn&osis of ; : : 
defending colon* This patient died 7 hours after 
operation. 

Second patient who died had severe shock. He 
presented in condition idien his blood pressure and pulse 
were not recordable. There was severe pallor, patient 






MORBXDIW t 


T«bl« 7 show# major cexi 5 )licatlons among tha 


TABLE - 7 


Showing major complications among survivors^ 


Number of 

patients 


I« Sepsis, 

(a) wound infection 


II, Womd dehiscence 


patients one had anastomotic leak, woun^ of entry 
C gun-shot) infected and same patient had wound itohlscence* 
Second patient had anastcmiotic leak. So overall infection 
rate of woxind of entry vas 1/14 (7,14%), wound d4^i8eence 
was 1/14 {7,14X) and anastomotic leak in 2/14 (14,2896) 
patients. Both these patients had complications 
were Injuired by gun-shot. So cc»aplication rate was mors 
in gunshot wound as compared to stab wunds* In one of 
these patients ascending colon was injured and in the 
second descending colon was injured* So ccsiplication 
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rate was equal in right and left colon* Both the 
patients %flTio developed complications had undergone 
primary repair resection and anastCKnosis* None of 
the patients undergoing primary repair (not requiring 
resection anastcmiosis ) had any ccwHplications* 

In seven patients (50%), the degree of 
peritoneal contamination was fotmd. Gross contamina- 
tion was found an important factor in the aevelopiaent 
of abdominal complications* There were 3 patietns with 
gross contamination and two of them (66?4) develcqjied 
complication ( 2 anastomotic leakes, one wotmd dehiscence 
and one infection at site of entry wound ), out of . 
four patients with no gross contamination none develi^ped 
complications* 

It seems that the presence of shock at the 
time of admission does not affect the incidence of 
colon related complications irrespective of fora of 
treatment* There were seven patients who presentiMi 
with shook* All of th«Mn were treated by priniary clsoure 
or prlraaary repair by resection and anastomosis Imtt ■ 
none of thaaa had any complications* 

The presence of more than one associated 
intra— abdoninal injiiries was not found to be a rli^ 
factor in the development of colon-related cosq^lications* 
None of the two patients y(tia had con^lioations had more 
than one associated injuries* ■ 
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HOSPITALimTXOlI I 

The average stay of patients { Survivors ) 
treatsd by primary closxire was two weeks. Left or 
right sided location of colonic injury, mode of 
injury didnot Influence the duration of hospital stay, 
provided the treatment method was the same. 

Average stay of fatal cases was less than 

24 hours. 



******** 



DISCUSSION 


Tfee, present atwdy was conducted on fourteen 
patients of penetrating colonic injury who ware admitted 
in Maharani Laxrni lai Medical College & Hospital# Jhansi 
CU,P,) India and were treated by primary repair. 

It is generally believed that right and left 
colonic injuries should be treated differently. Most 
authors suggest that priraary repair or resection and 
anasto.nosls is safe in the majority of right colon civilian 
injuries# while they have strict criteria for primary 
repair in the left colon, ■ Some authors even recommended 
routine colostomy in ail left' colon, injuries. This ■ 
approch to the injiired colon is 'based on theoritical 
grounds rather than on clinical evidence i' however there 
is no clinical evidence to show that right ' and left 
colonic injuries behave differently. Ihonpson et al 
found the same morbidity in right and left colonic ■ 
injuries in two similar groups with respect to various - 
complication risk factors. Dang et al and 'Bartaial et al; 
reported similar results* In the present study injuries , 
of the right colon had a similar morbidity as the left 
colon. Injuries of the right colon treated by primary 
repair had the same morbidity as the ones in the left 
colon treated similarly* 
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Moat authors racoinmended printary repair of 
the colonic injuries, ei^ecially the left, only under 
strict crlteriai minimal tissue damage, minimal faecal 
coataminatioa, less than two associated intra-abdomlnal 
Injuries, and no shock on admission. Shock on admission 
is generally considered a contra-indication to primary 
repair, especially in left colon injuries, The findings 
of present study do not support ’ti'iis view# the incidence 
of colon related ccxaplications in .'shock' and normotensive 
patients was same irrespertive of location of injury 
and modality of treatment* Similar results were reportsd 
by Shannon et al. 

Host authors advise against primary repair,: 
especially in the left colon in the presence of itujre than 
two associated intra-abdominal injuries*, ' our. findings 
donot support this i the presence 6f associated intra- 
abdominal injuries was not associated with higher incidence 
of colon related abdominal' complications irrespective of 
the modality of treatment. 

It seems that the most important risk factor 
for the development of abdominal complications is the 
gross contamination at the time of operation* In our 
opinion under sucti circumstances a colostomy should be 
performed irrespective of right or left sided location 
of the injury* Scan# authors suggest that primary repair 


our anastomosis qan safaly Tom performed in right colon 
injuries# even at the presence of 'gross contamination. The 
findings in the present study do not support this view, 

• ; Our incidence of wound sepsis was low {14,28%) 

despite the fact that we routinely performed primary closure 
of the skin and subcutaneous tissue. This compares 
favourably with other series where the wound was left open, 

Oiir low infection rate was probably due to the pre-operative 
administration of antibiotics and the washing of the wound 
with normal saline#. Metronidazole and Betadine before 
closing the abdomen, . 

Generally colostomy is considered as the safest 
laatiiod of. treatment of colonic injury. Although this may be 
true for certain injuries idiere suture line leak: is liJcely# 
we believe that colostomy has been over used, A colostomy 
is an open source of contamination very close to ah' ineission 
and with a possible communication with the abdominal cavity 
through its abdcaninal wall exit, Theoritically it should be 
associated with a higher incidence of 'wound sepsis an d intra- 
peritoneal abscesses. Further more it is aasociatad with 
longer hospital stay than after primary repair 'and tin' ; ; 
patients have to be subjected to the inconvenience aMiis)«iof 
another operation for colostomy closure# a procedure with 
significant morbidity. We believe that the clinical signifi- 
cance of the different anatomy# physiology and bacteriology 
of right and left colon has been over eu^hasiaed. 

Our findings suggest that both sides of the colon 
behave sliailarly after injury# In most cases 


' i)riaiary repair could safely be performed in both right 
and left colons# Indications for colostoray should be 
gross peritoneal contamination, major colonic injuries, 
and the presence of a large amount of hard faeces* xlie 
presence of shock on admission and multiple associatod. 
injufies should not be contra-indications for primary 
r .’.gair# 

Previously it was seen that in 1943 (11 world 
war ) the lesson .learned was that primary repair of 
coionic injuries was associated with the high. degree 
of leakage. The reasons thought to be responsible, for 
this were (1) Poor blood supply of colon, ' compared to : 
small intestine, (2) High ^bacterical 'Content of colon, 

A very signif leant factor which can be added 
in retrospect to this is closed loop characteristic of 
colon. At the proximo! end, a. competant ileocaecal 
valve does not allow even air to pass from colon to 
tarininal ileum* At the distal end, anal canal is tightly 
closed by two spMncters ( internal and external ) and 
normally does not allow even air to pass. The high 
bacterial content of colon causes fermentation of colonic 
contents with gas foimnation. This gas can neither pass 
in ileum nor outside thus causing distension of colon and 
leaking through the anastomosis* Therefore previously 
colostomy was advised after primary suture of Injured 
area of colon so that' the gas formed in -the colon -could 
come out through coloetcwiy and oould not damage the suture 
line. The sucess, oig 'friJ^^_^tggUjggb^_colonic^n^urie^^ 
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attrj.bu'ted "to sucsssful managejaeat of 'this problcssni. Th# 
bacterial content of. the colon was reduced in two ways* 

1* By giving parenteral antiblotics- 
i\n^lcillin for Gram possitive# Gentaraycin for Gram— 
negative and Metronidasole for anaerobic l)acteria. 

Due to internal enteric circulation, all tlvase anti- 
bacterial dmags reach in enteric and colonic accretions 
also and sterilise the gut. 

2.- By direct instillation of antibiotics- 
Kanamycin and Metronidazole into the colon by passing 
a long Rule' s tube through anus into the colon. If 
injury was on left side of. colon, this tube was passed 
and guided proximal to colonic anastomosis and fixed to 
perianal region.. Even if injxiry was on right side this 
tube was passed as high into -colon as possible and fixed 
to perianal area and .kept there -for -one week, Insttlla- 
tion of Inj,- Kanamycin half gram and Metronidazole 250 mg 
was done twice a day after raising the foot end of bed 
for half an hour so that these antibacterials could reach 
and be retained as high as possible in the colon. This 
markedly diminished bacterial Content of colon and thus 
gas formation,- 

Th® closed loop character of the colon was 
disrupted and instant passage of flatus and faece was 








CONCLUSION 


Tha present study was conducted on fourteen 
patients of penetrating colonic injuries ' who were admitted 
in Maharani Lasmii Bai Medical College, Hospital, Jhanei 
(U.P*) India from May* 1990 to May 1991, 

Injuries to the colon due to penetrating 
trauma as well as iatrogenic causes are coinmon and 
are quite lethal unless properly treated* The study 
presented here clearly demonstrates that treatment 
of colonic injuries based' on early diagnosis, pre- 
operative and post-operative systemic anti-biotics, ^ ■ 

lavage of peritoneal cavity with Metronidazole, Betadine 
and saline solution and post-operative instillation 
of antibiotics locally In the colon with avenue to pass 
flatus and faecal' matter as "soon as formed through a •' 
flatus tvibe in anal canal can result in success with ■ ' 
primary suture of colonic injuries witiiout any need 
for defunctioning colostomy. 

Primary repair of penetrating colonic ; injury , 
was done either as such as in cases where loss of colonic 
tissue was minimal and there was no impairment of blood 
supply of injured part or primary repair was done by 
resection and anastomosis, in cases where part of colon 
was devitalised or its blood supply was compromised. 
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. lnirolv«MR®iat of the right and left colon waa 
«|ual. Death due to colonic injuries occured in none 
of the patients and the incidence of abdominal ccaapli- 
cations was minimal# two out of fourteen patients {14«28;i}« 
Conaplications were in form of wound dehiscence# 
wound sepsis and faecal fistula. Patients treated 
with primary repair of the colon had less colonrelated 
Gcwplications and a shorter duration of hospital & stay 
than patients treated by colostomy previously. Left 
and right colonic injuries treated by primary repair 
had siiBilar outcome and hospital stay, w« -beliove that 
primary repair can safely be performed more frequently 
than is generally accepted. The site of colon injury# 
the presence of shoch and the presence of multijj»le 
associated intra— abdominaLl injuries do not exclude 
primary repair. It is suggested that colostomy should 
be reserved for both left and right colon injuries with 
gross peritoneal contamination, extensive colonic danage 
and large amount of hard faeces in the colon* 
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